Introduction
Among the early collections from the Levant, specimens of a scoparious, almost leafless subshrub, unmistakable for its conspicuously triangular stems and lilac-blue-flowered, lactucoid capitula, were brought to Europe by JacquesJulien Houtou de Labillardière in 1788 and subsequently described as Prenanthes triquetra Labill. in 1809. Much later, in 1937, the species was also discovered and collected in Cyprus by A. Syngrassides (Meikle 1985) . No evident allies of the species are known and with respect to its generic classification no consensus has been reached.
Therefore the species has been treated as a member of either Prenanthes L. (Meikle 1985) , Scariola F. W. Schmidt (Mouterde 1978; Tohmè & Tohmè 2007) or Lactuca L. (Boissier 1875; Greuter 2006+) . Meikle (1985) remarked on its obscure generic status and that "further work on the tribe Lactuceae may find a better home for it".
It was in 2003 when the first author generated first DNA sequences of this peculiar, taxonomically isolated species in his attempt to resolve the phylogeny of the Lactuca alliance. Quite unexpectedly, however, the case became intriguing. While more and more sequences of members of the Lactuca alliance were added to the analyses over 116 Kilian & al. : Astartoseris endemic to Lebanon and Cyprus time, the sister-group relationships of Lactuca triquetra changed repeatedly, but always with the effect that it was never found nested within any of the other terminal clades. Only years later, after a comprehensive sampling of the entire subtribe Lactucinae and its related taxa had been achieved, did it become evident that L. triquetra is an early diverging orphan lineage somehow mediating between the subtribes Lactucinae and Crepidinae. While the corresponding comprehensive phylogeny has been published elsewhere (Kilian & al. 2017) , the aims of this article are (1) to re-examine the morphological characterization of L. triquetra, in particular the achene ribbing pattern in the context of the molecular phylogenetic results, because it was shown by Stebbins (1940) and has been confirmed by the data accumulated since that different patterns have evolved in the two subtribes; (2) to draw the taxonomic conclusions; and (3) to investigate its distribution, ecology and threat status in both countries of occurrence.
Material and methods
Plant material -This study is based on an extensive survey of all populations of the species in Cyprus and of many in Lebanon in particular during recent years, on plants cultivated in the Botanic Garden Berlin as well as on the specimens preserved at the herbaria B, BEI, CYP, G, JE, P and W, the personal herbarium of G. Hadjikyriakou and digital images of specimens from E, FI, G-DC, G-BOIS and K. The samples of Lactuca triquetra used in the molecular phylogenetic analysis by Kilian & al. (2017) and shown in Fig. 3 Micromorphology -For scanning electron microscopy, achenes were mounted onto SEM stubs on double-sided sticky tape, coated with 20 nm Au-Pd using an Emitech K550 sputter-coater and examined using a Philips SEM 515. Stem cross-sections were hand-cut from stem portions embedded in elder pith and documented using a WILD M5 optical reflected-light microscope equipped with a digital camera. Achene anatomy was studied on toluidin blue stained permanent preparations of transverse and longitudinal microtome sections (3 μm) prepared according to the following method: the achenes were soaked in a mixture (6:1) of 10 % aqueous solution of sulfosuccinate and 96 % ethanol at 4 °C for 24 h, then dehydrated in an 1 : 1, 3 : 7, 1 : 9 incremental series of sulfosuccinate/ethanol for 24 h each, finally twice dehydrated in pure 96 % ethanol for 45 min, subsequently soaked for 6 weeks in commercial hydroxyethylmethylacrylate (Kulzer Technovit 7100 and Kulzer Solidifier No. 1, 100 ml : 1 g) at 4 °C before final embedding in a 1 : 15 mixture of these reagents.
Results and Discussion
Morphological characterization -Being a scoparious, almost leafless, xerophytic subshrub (Fig. 1A, D) with small capitula of only 5 cyanic florets with long (fertile part 4.8 -5.8 mm) anther tubes (Fig. 2D) , Lactuca triquetra is a fairly conspicuous species. It, moreover, shows two morphological peculiarities, which diagnose it well:
(1) Stems with a distinct triangular cross-section ( Fig.  2A) : triquetrous axes otherwise occur scattered in angiosperms but also in pteridophytes (see Psilotum Sw.). In the Cyperaceae they are a common state, but occurrences seem to exist in some other families, as judged from an IPNI (2016) search for epithets beginning with "triquet" and subsequent random verification through the protologues. Usually, however, triquetrous axes seem to be present only in single species of a family, and also in the tribe Cichorieae we know of no other species with triquetrous axes. Phylogenetic investigations in the Cyperaceae genus Eleocharis R. Br. indicate that shifts between different stem cross-section shapes (circular, 3-, 4-, 5-angular) occur frequently (Hinchliff & Roalson 2009 ). This may imply that a rather limited set of mutational steps are responsible for the different states. Nothing is known about the ecological significance of different cross-section shapes (Hinchliff & Roalson 2009) , and altogether noncircular stem cross-sections seem to be a field largely untouched by research. In Lactuca triquetra, the angles are very prominent and the sides are often even somewhat concave. Taken into account that the plants are most of the time almost leafless, the triangular stems are the major organ for photosynthesis. A stem angle always concurs with the singular leaf trace in the axes and terminates in the midrib of the corresponding leaf or bract. The alternate leaves have a divergence angle of somewhat more than 120°, rotating counter-clockwise and spiralling around the axis. So the midrib and leaf trace of every fourth leaf is finally situated over the left edge of the first leaf. In contrast, the perennial and lignifying bases of the stems are cylindric. A transitional state is illustrated in Fig. 2B , C.
(2) Ribbing pattern of its achenes : the achene wall of Lactuca triquetra is composed of five segments, as is common and plesiomorphic for the tribe and family (Kilian & al. 2009a) . These correspond to the five principal longitudinal ribs, which can be clearly seen in a cross-section of the basal third of the achene (Fig. 2G ). In the middle third of the achene, where the wall patterns are fully developed, each segment shows 5 -7-plets of ribs fairly similar in size, the achene wall thus has 25 -35 longitudinal ribs altogether (Fig. 2F ). This feature is very odd in the subtribe Lactucinae, where the achene wall segments otherwise have 3-plets of ribs, namely the principal rib accompanied by one, usually narrower and less prominent, secondary rib on either side, adding to at most 15 longitudinal ribs altogether. Its ribbing pattern morphologically links L. triquetra to the subtribe Crepidinae, where such a pattern is frequently found (Stebbins 1940) . Willdenowia 47 -2017 Karyology -The species is a diploid with a chromosome number of 2n = 18 (Kilian & Hand 2004) and has a nuclear genome size of 1C = 18.56 pg (Bou DagherKharrat & al. 2013) . This chromosome number is within the range of basic chromosome numbers of the Lactucinae (x = 9 and x = 8) but outside those of the Crepidinae (from x = 8 to x = 3) (Kilian & al. 2009a ). The nuclear genome content is near the lower end of the medium size class (>1.4 -3.5 pg). Several diploid species, both in the Lactucinae and Crepidinae, show a similar value (e.g. Phylogeny and divergence time estimation -Recent molecular phylogenetic analyses of the subtribe Lactucinae and its closest relatives revealed incongruent tree topologies for nrITS and non-coding plastid DNA loci with respect to Lactuca triquetra (Kilian & al. 2017 ). The species is nested in the Lactucinae clade in the nrITS phylogeny ( Fig. 3 ) but in the Crepidinae clade in the plastid DNA phylogeny (Fig. 4) . In both phylogenies, L. triquetra holds a very isolated position. In particular, it is distant in the nrITS phylogram from Lactuca even in its widest sense. The genus Prenanthes (with its only species P. purpurea L.) and L. triquetra in a polytomy with the Faberia lineage are consecutive sisters to all other Lactucinae in the nrITS phylogram, and as is also indicated by the branch lengths correlated to the number of nucleotide substitutions, L. triquetra and P. purpurea are by no means close relatives. Apart from the fact that both species have few-flowered capitula with cyanic florets, also morphologically, in particular with respect to the achenes, both have low affinity to each other.
The molecular findings for Lactuca triquetra strongly resemble the case of Faberia Hemsl., a genus chiefly restricted to SW China. Both are found in an early diverging position in the Lactucinae in the ITS phylogeny but more deeply nested within the Crepidinae in the plastid DNA phylogeny (Fig. 3 and 4) . The members of Faberia, however, uniformly have a chromosome number of 2n = 34 and the genus evidently has an allopolyploid origin. Because of the different distribution of basic chromosome numbers in the Crepidinae and the Lactucinae, it has been assumed that the ma- ternal ancestor of Faberia (with 2n = 16) was contributed by the Crepidinae and its paternal ancestor (with 2n = 18) by the Lactucinae (Liu & al. 2012 (Liu & al. , 2013 Wang & al. 2013 ). In the case of the diploid L. triquetra with 2n = 18 chromosomes and a rather low genome size, karyology therefore provides no indication for reticulate evolution. The finding of crepidinoid achenes with 5 -7-plets of ribs combined with the lactucinoid, cyanic, few-flowered capitula in L. triquetra are nevertheless a conspicuous morphological equivalent to the incongruent gene trees with the placement of the taxon in the Crepidinae based on the maternally inherited plastid DNA and in the Lactucinae based on the biparentally inherited nrITS DNA.
As a phylogenetically isolated, monospecific taxon, Lactuca triquetra appears well comparable to other orphan lineages such as the Caucasian "Prenanthes" abietina (Boiss. & Balansa) Kirp. (see Fig. 3 and 4 and Kilian & al. 2017) or Avellara Blanca & C. Díaz from the Iberian Peninsula (Fernández-Mazuecos & al. 2016 ). Apparently they all diverged at rather early stages in the diversification of the Chondrillinae-Crepidinae-Hyoseridinae-Hypochaeridinae-Lactucinae main clade of the Cichorieae in their present subtribes during the Middle Miocene (Kilian & al. 2009a (Kilian & al. , 2017 Tremetsberger & al. 2013) .
Divergence time estimation by Kilian & al. (2017) based on the nrITS dataset revealed that the Lactuca triquetra lineage diverged from its ancestors in the Lactucinae around 13.6 mya (95 % HPD 9.8 -16.7 mya) (see Fig. 3 ). Based on the plastid DNA dataset, a similar estimate of 13.5 mya (95 % HPD 9 -17.9 mya) was revealed for its divergence from the common ancestors in the Crepidinae (see Fig. 4 ). The lineage is thus younger than Prenanthes purpurea and has emerged little earlier than or roughly around the same time as the core Lactucinae sensu Wang & al. (2013) , the clade including the lineages Cicerbita Wallr. to Lactuca. The split between the L. triquetra populations in Cyprus and Lebanon, in contrast, occurred comparatively late: around 0.5 mya (95 % HPD 0.1 -1.4 mya) to 0.8 mya (95 % HPD 0.1 -1.9) according to the same nrITS and plastid DNA analyses (Fig. 3, 4) . Such disjunctions between the Mediterranean parts of the Levant (i.e. Lebanon, neighbour-
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Classification -The appropriate taxonomic conclusion from the evidence provided is to place Lactuca triquetra in a new genus of its own. Its subtribal affiliation remains questionable in the light of its incongruent positions in the gene trees and morphological intermediacies. However, in view of the stronger affinity to the Lactucinae expressed in its overall morphology as well in its karyology, we treat it as a member of the Lactucinae. Etymology -The generic name of female gender is a compound of the Greek name "Astarte" (Αστάρτη) for the ancient Levant goddess ʿAthtartu (Ugaritic) or ʿštrt (Phoenician) and "seris" (σέρις), the classical Greek name for salad (more precisely for Cichorium species, Liddell & al. 1940) . Worship of Astarte spread to Cyprus. Often she was equated with Aphrodite, whose mythical place of birth has been localized in Cyprus since ancient times. Ixeris chinensis subsp. versicolor LAC 291
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Crepis sancta LAC 293 1 Fig. 4 . Majority consensus phylogram of Lactucinae from Bayesian analysis based on plastid DNA data set and focusing on phylogenetic position of Lactuca triquetra; adapted from Kilian & al. (2017) . Support values (Bayesian posterior probability / Maximum Likelihood Bootstrap; second line: Maximum Parsimony Jackknife) for relevant branches; ages of relevant nodes as median heights (in purple) obtained with relaxed molecular clock dating using BEAST (Drummond & Rambaut 2007 Typification -It is evident from the protologue of Prenanthes triquetra that the description was based on material collected by the author and the only other indication of the material given is "Habitat in Libano ad montium radices". According to Stafleu (1968) , Jacques-Julien Houtou de Labillardière's journey to Syria and Lebanon in 1787 -1788 was promoted by Louis-Guillaume Lemonnier, professor of botany at the Jardin du Roi, Paris, and the main set of plants was retained by him, as part of his personal herbarium. Lemonnier's herbarium was acquired in 1803 by Benjamin Delessert. With Delessert's herbarium it finally became part of the collection of the Conservatoire et Jardin botaniques de la Ville de Genève (G). Some specimens, however, were kept by Labillardière. After his death Labillardière's herbarium was acquired by Philipp Baker Webb and is now part of the Webb herbarium at Herbarium Universitatis Florentinae (FI). This apparently happened with Labillardière's material of P. triquetra. No specimen is preserved at G (pers. comm. Laurent Gautier, Head Curator, Oct. 2016) , while a specimen is present in the Webb herbarium, on which the text of the protologue written in Labillardière's hand is mounted. The basal part of this specimen well matches the excellent illustration of the species by Pierre-Jean-François Turpin in the protologue (Labillardière 1791 (Labillardière -1812 
. 1809]).
A further specimen is present at K. The FI specimen is selected here as the lectotype of the name P. triquetra.
Description -Subshrub (Fig. 1A, D) , scoparious, largely leafless, glabrous, to c. 80 cm tall, many-branched from woody rootstock and with a strong taproot (Fig. 1B) . Branches stiff, erect to curved-erect, woody at base and with roundish cross-section (Fig. 1C) , otherwise conspicuously acute-triangular to winged-triangular, slender, green to glaucous green (Fig. 1A) . Leaves crowded to rosulate at base of young shoots from woody axes, narrowly spatulate, acute to acuminate, 1.5 -7 × 0.2 -1 cm, usually perished at anthesis, at first consecutive nodes of shoots linear-spatu- late to linear and soon reduced to linear bracts. Synflorescence spiculiform, capitula single or in small clusters at nodes of terminal portion of branches. Capi tula with 5 florets, sessile or on 1 -5 mm long peduncles (Fig. 2D ) covered by bracts similar to and grading into outer involucral bracts. Involucre 11 -14 mm long, narrowly cylindric; involucral bracts with a distinct scarious margin often tinged purplish, especially towards tip; outer involucral bracts ovate-acute, to c. 4( -7) mm long; inner involucral bracts 5, linear-lanceolate, 11 -14 mm. Florets with pale lilac-blue corolla, anther tube white with pale lilac-blue connectives and apical appendages, pollen white, style lilac-blue; corolla tube 7 -9 mm long, apically pubescent on outside, ligule 10 -11 mm long, 3.2 -3.8 mm wide; anther tube with fertile part 4.8 -5.8 mm long, basal appendages 0.6 -0.9 mm long, apical appendages 0.6 -0.8 mm long. Achenes 4.5 -5.5 mm long, narrowly subfusiform (Fig. 2E) , with largest diameter in upper third and tapering more strongly towards apex than base, somewhat compressed; main ribs 5 (Fig. 2G ), each at least in middle third usually accompanied on either side by 2 or 3 secondary ribs similar in size to main rib, forming 5 -7-plets, thus achene altogether with 25 -35 ribs (Fig. 2F) ; epidermis cells on their surface with numerous minute, globular to subcylindric papillae and with an apically protruding, triangular, subacute to acute tip (Fig.  2I) ; achene apex subcuspidate below pappus disk; carpophore annular, smooth. Pappus 6 -7 mm long, persistent, of numerous scabrid bristles (Fig. 2H) , near base mostly 5 -7 cells in diam.
Distribution, ecology and phenology -The distribution of the species is restricted to a small area in southwestern Cyprus and western Lebanon (Fig. 5) . In Lebanon, Astartoseris triquetra occurs in the western part of the Mount Lebanon range from the coastline up to 1100 m (Fig. 5) . In some locations it is present on the calcareous bedrock (e.g. Hamat region), while in others it occurs also on cliffs under Pinus brutia Ten. trees (e.g. Baabda region). Flowers are seen from September until November; ripe achenes can be found from October until December. Freshly collected seeds germinate after 15 days at 10 °C with very high germination rates.
In Cyprus, Astartoseris triquetra is restricted to Lemesos forest (Fig. 5) , one of the largest occurrences of Upper Cretaceous serpentinites at lower and medium altitudes of the island. Typically, the species flourishes at the bottom of stream beds situated in very open Pinus brutia forests between c. 150 and 750 m above sea level. In some places it dominates vegetation of the stream beds forming dense thickets. Water runs in winter and spring only, and in some places the species is accompanied by hygrophilous taxa such as Epipactis veratrifolia Boiss. & Hohen. On the other hand, A. triquetra is able to colonize the neighbouring dry, often semi-shaded slopes, but the population density is much lower there. Meikle's (1985) information about occurrences "on chalky cliffs" is not based on his own field observations and may be a misinterpretation. Such occurrences cannot be excluded considering the complicated geological mosaic of the Lemesos forest, but need corroboration. However, recent surveys failed to locate any population on calcareous bedrocks. Lemesos forest is well known for its remarkable flora, namely the local serpentine endemics Alyssum chondrogynum B. L. Burtt, Dichoropetalum kyriakae (Hadjik. & Alziar) Hand & Hadjik. and Euphorbia lemesiana Hadjik. & al., and the characteristic serpentinophilous Centaurea cyprensis (Holub) T. Georgiadis otherwise present only on the Akamas peninsula. The isolated occurrence of A. triquetra underlines the phytogeographical significance of Lemesos forest. The plant flowers in September and October. Ripe achenes can be found until December. Among Cypriot Asteraceae, it is one of the few strictly autumnal bloomers. Occasional sightings showed that Astartoseris triquetra is pollinated by various insect species such as small Apidae and the bee fly Phthiria Meigen, 1803 (P. cf. gaedii Wiedemann in Meigen, 1820; det. Christodoulos Makris; for photographs see Kilian & al. 2009b ).
Threat status -The threat status of Astartoseris triquetra is evaluated here for the first time. On Cyprus it is evaluated as Near Threatened (NT) according to IUCN criteria (2012) . It is close to qualifying as Vulnerable (VU) because two of the three requirements for classification in this category are fulfilled: its extent of occurrence (EOO) is approximately 38 km 2 (criterion B1 and/or B2) and the number of locations is fewer than 10 (B1a and/or B2a), but no decline or extreme fluctuations occur. In Lebanon its status is evaluated as Endangered (EN) B1ab(i,ii,iii)+2ab(i,ii,iii) based on its limited area of distribution and the ongoing threats, such as urbanization and browsing. Its EOO is approximately 1602 km 2 and its area of occupancy (AOO) is estimated to 144 km 2 . The appropriate global status is therefore assessed as Vulnerable (VU).
